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1. Summary

The project successfully completed of all four &skicluding Task 1, “Completion and
Implementation - APE linking system (AMDIT) and AREatalog Access”, Task 2. “Quick
Access Buttons in MIDAS to a Specific Process MapioMap”. Task 3, “MIDAS Framework
Import into ProMap”, and Task 4, “Prototype Demoatson/validation Testing”.

Task 1 allows users of ProMap to access the APRBI@pinformation through ProMap. This

permits users to better understand what equipmantbe efficiently used to demil a particular
munition. Associated with this task was the upgrafdhe AMDIT database so that ProMap can
access the APE linking information.

Task 2 allows MIDAS web site to access individualgess maps directly. The ProMap web site
was modified to accept web service calls from MIDgdthat MIDAS can determine what maps
are available. The web service uses ASP.NET teolggabn both servers, and utilizes security
measures to issue only MIDAS can request this méion.

Task 3 allows ProMap users to pull munition dataeoaon drawing or part numbers from
MIDAS. The data is returned in an XML data file thalates part construction of the munition.
This information is used to construct a Technoldgge (i.e. process map) based on part
information. This forms the framework of the proz@sap. ProMap users can than add process
nodes to the map. Overall, this generates moreratecprocess maps and reduces construction
time by half.

Task 4 Updated and validated capabilities of ProMairected by JMC-McAlester. Various
updates of the program and coordination with JMCAMster IT group were done. Server
updates were also completed.



2. Initiative Quad Chart

Sub-objective Area: Demilitarization
Title: Enhancements to Demilitarization Process Maps Program ‘ProMap’
INIT#: DEM-15-01-INIT148

Gramago, LLC
14 Oct 2016

iy

Overall Project Goals and Objectives:

« Access MIDAS munition part data to reduce time
constructing process maps for demilitarization

* Allow ProMap users to know what equipment
can be used to demilitarize a specific munition

» Permit MIDAS users rapid access to previously
developed process maps directly from MIDAS

» Maintain and update ProMap and AMDIT for
better industry support

* ProMap available to all installation to map and
optimize processes

Initiative Information:

« Initiative Lead: Gramago, LLC

* Team Members: NA

« Period of Performance: 1 Oct 15 — 30 Sep 16
* Funding:$121,770

Milestones and Technical Achievements:

Implementation and Payoff:

* Task 1 Completed Jan 15 - Implement
Ammunition Particular Equipment (APE)
information to ProMap

+» Task 2 Completed Apr 13 - Upload Web Service
for MIDAS access individual Process Maps

» Task 3 Completed July 29 - Upload final program
to access MIDAS framework information

* Task 4 completed Sept 9 - Final testing and
validation

» Schedule: Completion-> 1 Oct 2016
« Task 1. APE Link, 15 Jan, completed
- Task 2. MIDAS Access, 13 Apr, completed
= Task 3: MIDAS Framework, 29 Jul, completed
« Task 4. Demo/Validate, 9 Sep, completed
« Status: On schedule - Completed
« Benefits: Increase safe, efficient and environmentally
acceptable disposition of the conventional, tactical and
strategic stockpile

Current Status:

Figure 1 Quad Chart as of 14 Oct 2016
(Original PowerPoint Slide available on request)

3.  Supplemental Information

3.1

Technical Achievements — Summary for Annual Reporincludes all work todate)

TASK 1 - Completion and Implementation - APE linking gyet(AMDIT) and APE Catalog

Access

The work for Task 1 involved three main effortstsEi the AMDIT database was revised and
updated to allow ProMap access to the databass.ifitluded adding programming scripts to
the AMDIT web site so that ProMap can call the @sriand access information. This
information can only be pulled from the databaseMap program cannot change or edit the
information. The AMDIT database is edited by using AMDIT program. Only administrators
have access to the web-based program since ifysusad to maintain and update the AMDIT
database. The main capability of the AMDIT datahiasés ability to link APE Items to others
widely used id systems numbers, such as NSN, DMW&DIC numbers. Figure 2 below
provides a single edit page for the APE items.



@ JMC AMDIT - Moxilla Firefox - m] X

File Edit View History Bookmarks Tools Help
Data Info Admin Dev AMDIT - Ammunition Maintenance and Demilitarization Interactive Tool JMC

APE Numbers and Nomenclature Editor

db ID APE Num a  Nomenclature Cat.ID Status
21817 | 0326 0326 UNIT, ULTRASONIC DETECTOR 318 ACTIVE el
22319 1001 Vertical Pull Apart Machine (VPA) 866 Deleted -
21401 1001M1 1001M1 VERTICAL PULL APART MACHINE (VPA) 890 ACTIVE
22283 1001M2 VERTICAL PULL APART MACHINE (VPA) 826 ACTIVE
21402 | 1002 DEFUZING MACHINE, TWO SPINDLE 885 OBSOLETE
21403  1002M1 DEFUZING MACHINE, TWO SPINDLE 889 ACTIVE
22294  1002M2 DEFUZING MACHINE, TWO SPINDLE 289 ACTIVE
21812 1002M3 1002M3 DEFUZING MACHINE, TWO SPINDLE 149 ACTIVE E
Select APE item above to edit or delete

() Add APE APE Num: 1002M1 Required

(o) Edit APE Nomenclature: DEFUZING MACHINE, TWO SPINDLE Required

(U Delete APE

Update APE o
b Status: ACTIVE APE Cat. Database ID: 889
Kits: Use and Notes:
Various. See APE 1002M3 for list of current kits. The APE 1002M1 is used to disassemble fuzes from

projectiles and bombs where the removel torque is greater
than the assembly torque. The machine is placed in a
barricaded cubicle and operated by remote control.

Figure 2: AMDIT APE Item Edit Page

The second main effort of Task 1 was to add a reatufe in ProMap to directly access the
AMDIT information. As the maps are constructed, dat@r viewed, users need to know what
APE equipment and APE kits are available. This wasomplished by adding part numbers
and/or NSN numbers to each part inside ProMap. ddmisbe edited and viewed by the user. The
information is pulled from AMDIT in real time asedluser views or constructs the process map.
Figure 3 below illustrates the new feature (notdith wed ellipse).
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Eile Edit View History Bookmarks
Tools

0 ProMap - JMC (McAlester) - Mozilla Firefox

Tools Help

Windows Help Admin

MIDAS Link Window

ProMap 4.3

Joint Munitions Command (JMC)

a X

X

Maps Refresh Nodes Grid Size ——/v—— View Option ¥ Node Name: 90 MM orig
» () AMCOM [a] [View l Edit | Add Nodes | Library | Estimator | Map Info |
» (3 central Node Info URL Links
» (] conventional Type: Part or tem
» () DAC Terminal: No weight
» () demo gnPreferred: No
v Bk Part # / NSN: 1205012584828
- 5 Possible APE:
] 90 MM orig Edit 1042M3 | v |
) gen 3 p horz Web View
|) gen small
() gen smai2 Notes - APE Link Edit
» 90 MM
enlL. =
. =9 Recoveribles: APE Catalog
» () missile Steel.
> test Scrap!
Propellant
Mixed Metals:

Bulk packaging Material
Disposal Costs:

Time: (sum of all duration times)

[«

Data Name  Val

- Web View Opens =

Attachments

415 b

Figure 3: Typical Process Map in ProMap with Pati8N Number
Notice Web View Button, used to Access APE CatabBock Island

When the user clicks on the edit button, then auitht information from the AMDIT database is

presented to the user. The user can then assaotef the available APE items for that part or
NSN number. It should be noted, that only dathé@nAMDIT database is available. If it has not
been added to AMDIT, it will not be available. Figu4 below gives a typical screen where the
user can make the APE linking association.

File
MIDAS Link Window

Maps

@ ProMap - JMC (McAlester) - Mozilla Firefox

Eile Edit View History Bookmarks Tools Help

Help Admin
APE Link

Select the APE to be associated with this Node's Part or NSN Number
Available APE

Selected APE
1001M1
1042M3

1002M1
1011MS
102104
1065
2130M1
2197
7011
7025
7062
7068

<- Move <-

Save

Kits:

1065E001 KIT, Device, Compression for
M204A1 Grenade Fuze Head. 1065E002 KIT,
Secure 37MM:

Joint M

X

ProMap 4.3

Nomenclature:

VISE, PNEUMATIC

Status:
ACTIVE

I

v

J

Use and Notes:

The pneumatic vise is used to hold ammunition
items for assembly and disassembly. Sizes
range from 37MM through 120MM. It is also
used to compress the fuze head on M204A1
grenade fuzes.

- O XI‘

unitions Command (JMC)

Figure 4: Linking Screen in ProMap that Allows UseiSet APE Number Connections



The final objective of Task 1 was to allow the useProMap to view APE information from the
APE Catalog web site hosted at Rock Island. ThelbWiew’ (see Fig. 3) is active when there is
an item in the APE Catalog linked to that particl®E items. A new web page window will
open with the information. Please note, only DoDnpaters are allow access to the APE
Catalog. If the user is on a non-DOD computeraakweb page will show.

TASK 2 - Quick Access Buttons in MIDAS to a Specific Ress Map in ProMap

Task 2 included constructing a web service so MHDAS can retrieve information from
ProMap Final program changes where uploaded artddtesn the JMC ProMap server at
McAlester that allow MIDAS to request and obtaindiindual map information. This
information is used to allow MIDAS users to opeapecific map. A preliminary test page was
operational for testing. However, due to fundindagle by Argonne National Lab (ANL),
buttons in MIDAS are not yet operational. Implenaioin in MIDAS is outside of this task and
will be completed by ANL at a later date.

The Web Service developed on ProMap server camlteddrom MIDAS to request all current
maps that are available for a given family of mams. Only those maps in the central group can
be opened. Other maps developed by other instaigtare not accessible due to proprietary
concerns.

The Web Service WSDL can be obtained at
https://ProMap.army.mil/wsTechTree.asmx?WSDL

The actual method details are,
string get Mapl D (string st r MapFami | y, string keyl D)
st r MapFami | y — List of MIDAS Family Codes delimitated
with comma (no spaces)
keyl D— hardcoded access id to control access, currently “midas$4”

This method will return a MapID for a process maroMap (if it exists) for each family code
in the input string, strMapFamily. The MapID caerthbe used to link directly to that Process
Map in ProMap. The function call to open a partcuhap is
https://promap.army.mil/promap.aspx?mt=xx1234xxxd@aib=1234
Only maps in the central group are linkable at tinie. The ‘mt’ is a random token and is
created by MIDAS (different for each user). All tisbave permission to view maps in the
central group. If there is no mapid variable, tReaMap will open without opening a particular
map.

The web service returns a string formatted into Xddlntaining various pieces of information
about the item. The xml will contain a root nodétethtree”. The xml will also contain a top
section called “Header” and a content section nattteths”. The “Header” section contains two
elements titled “error” (no error or error messfgae, invalid keyid]), and “ItemCount” (The
number of family codes searched and returned).“fémns” section contains a “map” element
for each record found. Each “map” has two paramsetémily” (the family code sent
requested) and “permission” (indicates if the us®s permission to us). The map value is the
map ID. A map id of “-99” means no map was foundhi@ ProMap database.



A complete XML example is given below:
<?xml version="1.0"?>

<techtree>
<header>
<error>none</error>
<itemCount>3</itemCount>
</header>
<items>
<map family="HMXX' permission="no'>-99</map>
<map family="HMML' permission="yes'>2</map>
<map family="HMSK' permission="yes'>3</map>
</items>
</techtree>

TASK 3 - MIDAS Framework Import into ProMap

To assist users of ProMap to efficiently constneiv process maps, a new feature that pulls
MIDAS Munition Framework information was added tw®ap. Basically, a ProMap user
enters a part number for a known munition in th®WN$ system, and then all part components
and assembly information is returned to ProMap laasic process map with just parts. The user
then can enter the process map and add speciieggdetween each part.

This feature was designed to save the user timenstructing an initial process made. Since the
construction of the munition already exists in MIBAhat information can now be transferred to
ProMap to start the map. The user does not hagtaglicate the part information. This also
reduces errors when entering data. It should bednibat ProMap does not change any data in
MIDAS nor does it provide data back to MIDAS. PrgM&imply requests data from MIDAS.

A test system was set up and demonstrated in Prolstarts by the user requesting the part
number, as shown in Fig. 5. MIDAS returns the pae that is stored in the MIDAS database.
The returned information is a basic XML file witbdes. Each part node includes its weight,
name, sub-part or drawing number, weight units,itmparent ID number.

Get MIDAS Part Map (testing) x

tem (part/drawing) Mum: | 1143 get MIDAS Part Map
Tree Name (and top node): | MIDAS_4311

Save Tree in Group: kg v ( Save Map |

=trees=
<treedata treename="MIDAS_4311" dodic="M212" famihy="HXH"/=

<node id="1" name="MIDAS_4311" parent="0" temNum="1143" weight="25" unit="Ic"/=
<node id="2" name="Part2-1" parent="1" itemNum="84134" weight="8" unit="Ib"/>
<node id="3" name="Part2-2" parent="1" temMNum= weeight="13" unit="Ib"/>
<node id="4" name="Part3-1" parent="2" temMum="61 weeight="10" unit="Ib"/>
<node id="5" name="Part3-2" parent="2" temNum=" weight="15" unit="I"/>
=node id="8" name="Part3-3" parent="3" i weight="17" unit="I0">

3
<node id="T" name="Part3-4" parent="3" i

<node id="8" name="Part4-1" parent="4" temNum="2
<node id="9" name="Part4-2" parent="5" temNum="507 weight="5" unit="I"/=
<node id="10" name="Part4-3" parent="6" temNum="7 weight="19" unit="Ib"/>
<node id="11" name="Part4-4" parent="7" temNum="96801" weight="10" unit="1b"/>
«ltree=

weight="12" unit="I0"/>
2" weight="17" unit="16"/>

Figure 5. Test Window in ProMap for Requesting Réap from MIDAS



The actual map is created in ProMap using the XN&. Each node is identified as the child of
its parent, and the full map hierarchy is determinéhe key element linking all parts is the
parent ID. The final map is shown in Fig. 6. Ndbes process map only has parts and no
processes. The processes must be added afterthefpanation is retrieved from MIDAS. This
feature is to save time in construction a new msceap, and not to do the actual final creation.
Processes are not stored in MIDAS and must be add@dMap.

View Map X
Maps | Refresh | Nodes Grid Sizé ——'+—— View Option Node Name: MIDAS_ 4311
> ] AMCON 1 [ View l Edit | Add Nodes | Library | Estimator | Map Info |
» ] central Node Info URL Links Attachments
¥ [ conventional Type: Part or ttem Data Name | Val
» [ DAC o Terminal: No weight 25 b
» (] deme Non-preferred: No
¥ Eykg Part #/ NSH: 1143
. o . Part3-1%¢ [Part3-2 Part3-3 Part3-4 bossiblelAbt
|_] 20 MM orig | Edit | | v |
|_] gen 3 p horz
|_] gen small Part4—1 Part4—2 Part4—3 Part4—4
\ - Notes | General v |
|_] gen small 2 T e
| MIDAS_4311
] missile

> ] test

Figure 6. Process Map in ProMap based on PartfdmtaMIDAS (example)

This task is complete and can be implemented as a®@rgonne National Labs sets up a web
service to access the MIDAS database. This prd@es not have direct access to MIDAS, and
final connection to MIDAS will be coordinated wikrgonne National Labs (ANL).

TASK 4 - Prototype Demonstration/validation Testing

Included in Task 4 was the support and maintenaricthe various software tools used at
MIDAS website. To better interface with other DoRstems, process maps needed to be
exportable to XML file format. A revised output faee was implemented in ProMap so that any
given process map could be exported in standard Xdibat as a single text file. This file can
then be imported into other DoD systems, such aseShResources, so that it can be utilized
with other programs. This effort did not implemeamw information into a process map.
Included in the XML file was the full data infornmiah for each node, and the node organization
(parent-child relationships).

As part of Task 4, Prototype Demonstration/valioiafl esting, the ProMap Web has been
maintained and tested. The scripts for both Proptagrams were updated to allow web servers
(Task 2 and 3). Various maintenance items wereaamleted. Web site certification was
found to be invalid and steps were taken up cothestissue. Worked with IMC IT to correct
server problems in August.



Milestone Status

Complete | Cumulative
No. Deliverable or Milestone Due Date | this Period | Complete
1 | Task 1: ProMap program update that accesses 31 Dec 15 100% 100%
Ammunition Peculiar Equipment information
2 | Task 2: MIDAS and ProMap program update th&1 Mar 16 100% 100%
have access buttons in MIDAS to a Specific
Process Map in ProMap
3 | Quarterly Technical and Business Status Report Dex015 100% 100%
4 | Task 3: ProMap program update that imports | 30 Jun 16 100% 100%
MIDAS
5 | Quarterly Technical and Business Status Report Ma&016 100% 100%
6 | Quarterly Technical and Business Status Report JuRQL6 100% 100%
7 | Task 4: ProMap demonstration/validation 31 Jul 16 100% 100%
8 | Annual Technical and Quarterly Business Statu20 Sep 16 100% 100%
Report
9 | Final Technical and Business Report 20 Oct|16 %4.00 100%
Milestones
Tasks (@ ® ® @
Task List Reports () © © ©

1) Access Ammun. Equip. Info

2) MIDAS Quick Access Buttons

3) MIDAS Framework Import

4) Demostration/Validation/Support

[ Planned

Month Io'N'D;J'|='|\/|'A'|\/|'J'J'A's'oI

1 Actual 2015

2016

Project Schedule and

Progress




3.2 Technical Readiness Level Status and Technology Tnafer Information:

Please indicate the current Technology Readinegsl I(ERL) and technology transfer
information for the prototype development efforséd on the information requested and
definitions in the chart (Insert chart number) elo

Technology Transition Information

1.

8.

9.

Technology or technologies being worked on: Enhdratslity to construct and use
process maps for the demilitarization of munitiddsing online database sharing to
provide more information from multiple sources.

Is this technology an extension of a previous DGb&eement or contract? No.

System to which technology can transition: Programgnrmethods can be transitioned to
other MIDAS software tools such as MyQC and OBODidgrams.

Commercial applications if applicable: none

Government organizations or DoD Armed Force Sesvinterested in technology other
than AOR’s organization: None known.

DoD Armed force services or organizations that ddagnefit from technology (not

mentioned above): Army, Navy, Air Force, and Mar@erps that need to construct

process maps for demilitarization

Initial Technology Readiness Level (TRL) of techom/ at the start of agreement: 4

Current Technology Readiness Level (TRL) of techgwel 5

Final Technology Readiness Level (TRL) of technglegpected at end of agreement: 8

10. Next step in technology transition process: Notliapple at this time




Technology Readiness Levels in the Department of mse (DOD)
(Source: DOD (2006)Defense Acquisition Guidebook)

Technology Readiness Level Description

1. Basic princioles observed ar Lowest level of technology readiness. Scientifieei@ch begins to be translated
réportedp P into applied research and development. Example tnmghude paper studies of a

technology's basic properties.

Invention begins. Once basic principles are obskmeactical applications can be
invented. The application is speculative and tliere proof or detailed analysis
to support the assumption. Examples are still 8ohito paper studies.

2. Technology concept and/or
application formulated

Active research and development is initiated. Tinitudes analytical studies and
laboratory studies to physically validate analytipadictions of separate
elements of the technology. Examples include coreptathat are not yet
integrated or representative.

3. Analytical and experimental
critical function and/or
characteristic proof of concept

4. Component and/or breadboi Basic technological components are integratedtatb#sh that the pieces will
validation in laboratory work together. This is "low fidelity" compared toet eventual system. Examples
environment include integration of ‘ad hoc' hardware in a labany.

Fidelity of breadboard technology increases sigaiftly. The basic technological
components are integrated with reasonably reabsgaporting elements so that
the technology can be tested in a simulated enwvieot. Examples include 'high
fidelity' laboratory integration of components.

5. Component and/or breadbo
validation in relevant
environment

Representative model or prototype system, whieheis beyond the breadboard
tested for TRL 5, is tested in a relevant environtnBepresents a major step up
in a technology's demonstrated readiness. Exantpikgle testing a prototype in
a high fidelity laboratory environment or in simigd operational environment.

6. System/subsystem model ol
prototype demonstration in a
relevant environment

Prototype near or at planned operational systemre@ents a major step up from
TRL 6, requiring the demonstration of an actuatesysprototype in an
operational environment, such as in an aircraftjate or space. Examples
include testing the prototype in a test bed aitcraf

7. System prototype
demonstration in an operatione
environment

Technology has been proven to work in its finahfand under expected
conditions. In almost all cases, this TRL represéme end of true system
development. Examples include developmental teseaaluation of the system
in its intended weapon system to determine if ietaelesign specifications.

8. Actual system completed an
'flight qualified' through test an|
demonstration

3.3 Problems Encountered and Action Taken

Changes to the initiative objective or schedulend&

Technical problems and approach to correct: None

Schedule problems and approach to correct:
o JMC McAlester will coordinated with ANL to fund amehplement results
o Implementation into MIDAS system is outside thisittact

Risks identified and mitigation plan: None



3.4 Non-Traditional Defense Contractor Participation

Name of Nontraditional* Planned Actual Reason for
Start Start Deviation from Plan
Date Date

Gramago, LLC 24Sep 1% 24Sep 15 NA




